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Some Cautions

With the fundamentals of both data analysis and data production in
hand, older students can contemplate serious statistical studies. Ex-
amples from recent curriculum projects include a sample of student
opinion about the selections served in the school cafeteria; a sample of
vehicles at a local intersection, classified by type and home county as
revealed by the license plate; and an experiment on the effect of dis-
tance and angle on success in shooting a nerf basketball. The design of
such studies provides valuable experience in applying statistical ideas.
Analysis of real data to arrive at solid conclusions is satisfying. But the
practical problems of producing the data must be anticipated and kept
within acceptable limits.

Here is an excerpt from a report of a careful study1 of new statistics
material for secondary schools. Some of the data production activities
were quite elaborate, including both the road traffic survey and the nerf
basketball experiment. Their experience is cautionary.

Our field test experiences have convinced us that data collection is an important
component of statistics education for at least two reasons. First, learning how
to design and conduct data collection activities (e.g., determining independent
and dependent variables and sample size) is fundamental to statistics. Second,
data collection is a motivating experience that makes statistical analysis more
meaningful and interesting to students.

Our experiences also convinced us, however, that data collection can present
some formidable challenges in the classroom. For example, our field test teach-
ers report that they spent an inordinate amount of class time collecting data as
opposed to exploring and analyzing data, only to find that students' data was in-
complete or inaccurate. These challenges proved to be so disruptive to academic
progress that the teachers grew reluctant to conduct statistical investigations that
depended on data collection.

PROBABILITY

Chance variation can be investigated empirically, applying the tools of
data analysis to display the regularity in random outcomes. Probability
gives a body of mathematics that describes chance in much more detail
than observation can hope to discover. Probability theory is an impres-
sive demonstration of the power of mathematics to deduce extensive
and unexpected results from simple assumptions.

Coin tossing, for example, is described simply as a sequence of in-
dependent trials each yielding a head with probability 1/2. From this
unassuming foundation follow such beautiful results as the law of the
iterated logarithm, which gives a precise boundary for the fluctuations
in the count of heads as tossing continues. The distribution of the count